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DESCRIPTION 

TRANSDERMAL ABSORPTION PREPARATION 

5 TECHNICAL FIELD 

The present invention relates to a novel transdermal absorption promotion 
composition and a transdermal absorption preparation and, more particularly, to a 
. transdermal absorption promotion composition that can promote transdermal absorption 
of a compound having a comparatively high lipophilic physiological activity (a drug), 
10 and to a transdermal absorption preparation containing the transdermal absorption 
r promotion composition and a drug. 

BACKGROUND ART 

As a method of administering a drug to a patient, per-oral medication, 
15 transdermal medication, medication by injection, and the like can be given. When a 
drug is orally administered to a patient, some drugs may exhibit decreased 
bioavailability due to a first-pass effect in the liver and other drugs may cause a side 
reaction in an alimentary canal. In addition, it may be difficult to orally administer a 
drug to a patient depending on the clinical condition. On the other hand, injection not 
20 only may cause pain to the patient, but also requires the patient to visit a medical 

institution to receive the medication. In addition, handling of an injection instrument 
is complicated. For these reasons, dermal administration of drugs in place of these 
methods of administration is attracting attention due to advantages such as simple 
medication and the like. 
25 However, dermal administration has a basic problem of low permeability of a 

drug due to a barrier function of the horny layer on the skin surface against absorption 
of the drug. In particular, drugs having a large molecular weight or having high water 
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solubility are said to exhibit low permeability through the skin. 

For these reasons, it is essential for effective dermal medication of drugs to 
promote dermal absorption of the drugs in some manner. As a method for solving this 
problem, use of Azone (l-dodecylazacycloheptan-2-on), menthol, pyrrolidone, or 
5 terpens independently or in combination of two or more as transdermal penetration 
enhancers has been studied. 

However, these transdermal penetration enhancers do not exhibit a sufficient 
„ effect and are not necessarily effective for all drugs. Some transdermal penetration 
enhancers that exhibit some effect of dermal absorption promotion present a 
10 disagreeable odor, are sticky, exhibit an unfavorable feeling of use, and strongly 

- stimulate the skin. Other transdermal penetration enhancers are unstable themselves or 
impair the stability of a drug. 

An object of the present invention is to overcome the above problems and 
provide a transdermal absorption promotion composition and transdermal absorption 
1 5 preparation that can not only exhibit an excellent transdermal absorption promotion 

effect, but also exhibit superior skin-permeability, even if a drug having a relatively high 
lipophilic property and poor transdermal absorbability is used, exhibit a favorable 
feeling of use, and are safe and stable. 

20 DISCLOSURE OF THE INVENTION 

The present inventors have conducted extensive studies to achieve the above 
object and found that a transdermal absorption promotion composition containing 
propylene glycol, a polyol fatty acid ester, and a lauromacrogol remarkably increases 
permeability of drugs through the skin. The present inventors have further found that 
25 the transdermal absorption preparation prepared by adding a drug to the transdermal 
absorption promotion composition exhibits remarkably excellent transdermal 
absorptivity of the drug, a favorable feeling of use, and stability, and imparts only slight 



2 



stimulation to the skin. These findings have led to the completion of the present 
invention. 

Specifically, the present invention provides a transdermal absorption promotion 
composition comprising the following components (a), (b), and (c): 
5 (a) propylene glycol, 

(b) a polyol fatty acid ester, and 

(c) lauromacrogol. 

The present invention further provides a transdermal absorption preparation 
comprising the following components (a), (b), (c), and (d) : 
10 (a) propylene glycol, 

(b) a polyol fatty acid ester, 

(c) lauromacrogol, and 

(d) a drug component. 

1 5 BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a drawing showing the relationship between the amounts of 
accumulated loperamide hydrochloride extracted from solutions of Example 1 and 
Comparative Examples 1-3 which penetrated the rat skin and the time elapsed. 

Figure 2 is a drawing showing the relationship between the accumulated 
20 amounts of the drug extracted from ointments of Example 2 and Comparative Examples 
4-6 which penetrated the rat skin and the time elapsed. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The amount of propylene glycol used in the transdermal absorption promotion 
25 composition of the present invention (hereinafter referred to simply as "composition of 
the present invention") as the component (a) is usually 1-99 wt%, preferably 4-95 wt%, 
and particularly preferably 10-90 wt% ("wt%" is hereinafter indicated as "%"). 



3 



The polyol fatty acid ester used as the component (b) in the present invention 
composition may be an ester of a polyol and a fatty acid. The ester may be either a 
monoester or a diester. As the polyol forming the polyol fatty acid ester, ethylene 
glycol, propylene glycol, butylene glycol, glycerol, sorbitan, tetra glycerol, and the like 
5 can be given. As the fatty acid, saturated fatty acids such as caprylic acid, capric acid, 
octanoic acid, isooctanoic acid, lauric acid, myristic acid, palmitic acid, and the like can 
be given. As specific examples of the polyol fatty acid, ethylene glycol monocaprylate, 
. m ethylene glycol monoisooctanate, propylene glycol monocaprylate, propylene glycol 
dicaprylate, propylene glycol dicaprate, glycerol monocaprylate, solbitan monocaprylate, 
10 tetraglycerol monocaprylate, and the like can be given. These are used either 
- individually or in combination of two or more. 

The component (b) is preferably a compound with excellent mutual solubility 
with propylene glycol of the component (a), for example, ethylene glycol 
monocaprylate, ethylene glycol monoisooctanoate, or the like. Propylene glycol 
15 monocaprylate is particularly preferable as the polyol fatty acid ester. 

The lauromacrogol of the component (c) is also preferably those having 
excellent mutual solubility with propylene glycol of the component (a). Although not 
specifically limited, lauryl ethers with 2-25 mol, preferably 2-9 mol ethylene oxide 
addition are preferable. 

20 With regard to the ratio of the components (a), (b), and (c) in the composition 

of the present invention, the ratio of the total weight of the component (b) and 
component (c) to the weight of the component (a) is 0.01-99, preferably 0.05-25, and 
more preferably 0. 1-9, and the weight ratio of the component (c) to the component (b) is 
0.1-10, preferably 0.25-4, and more preferably 0.5-2. 

25 The composition of the present invention can be produced by sufficiently 

mixing to homogenize the above components (a), (b), and (c) by a conventional method. 
An excellent transdermal absorption property can be obtained by incorporating a drug 
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component to the resulting composition. 

The transdermal absorption preparation of the present invention can be 
prepared by incorporating a drug as component (d) together with the above components 
(a), (b), and (c). 

5 Although there are no specific limitations to the drug used as the component 

(d) in the preparation of the present invention inasmuch as the drug can promote 
transdermal absorption when used together with the composition of the present 
fc invention, a drug with comparatively high lipophilic properties is preferable. The drug 
with comparatively high lipophilic properties indicates the properties of a drug in which 

10 a part or all of the drug incorporated in the preparation is dissolved in propylene glycol 
- of the component (a). Such a drug is appropriately selected from among 
conventionally known drugs or novel synthetic, half- synthetic, or extracted drugs. 

Examples of such a drug include, but are not limited to, steroid 
anti-inflammation agents such as prednisolone and hydrocortisone, non-steroid 

15 anti-inflammation agents such as indomethacin and diclofenac, as well as their ester 
derivatives, antihistamines such as a diphenhydramine, central-nerve agonists such as 
isoprenaline hydrochloride, hormones such as estradiol, hypotensors such as furosemide, 
cardiotonics such as digitoxin, anti- arrhythmic agents such as disopyramide phosphate, 
coronary vasodilators such as tolazoline hydrochloride, local anesthetics such as 

20 lidocaine, painkillers such as acetaminophen, muscle relaxants such as suxamethonium 
chloride, antifungals such as clotrimazole, anti-cancer drugs such as fluorouracil, 
urination problem improvers such as tamsulosin hydrochloride, anti-epileptic drugs such 
as diazepam, anti-Parkinson's disease agents such as bromocriptine mesilate, 
non-smoking adjuvants such as nicotine, vitamins, and prostaglandins. 

25 The amount of the component (d) to be incorporated into the preparation of the 

present invention varies according to the type and form of the drug, and the like, but is 
usually 0.01-10%, preferably 0.05-5%, and more preferably 0.1-3% of the preparation. 
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The amount of the composition of the present invention to be incorporated 
when preparing the preparation of the present invention varies according to the type and 
amount of the drug, the form of the preparation, and the like, but is usually 1-99.99%, 
preferably 2-99.9%, and more preferably 5-99% of the preparation. 
5 Various forms that can cause the drug to be absorbed by the skin are possible 

for the preparation of the present invention without any specific limitations. Specific 
examples of the form include ointment, gel, cream, gel-like cream, liquid, lotion, 
. aerosol, liniment, plaster, poultice, and reservoir-type patch. 

The preparation of the present invention can be produced by combining the 
10 above components (a) to (d) with other components for forming the preparation such as 
* a vehicle, an adjuvant, and other optional additives. 

For example, when preparing an ointment, an ointment base such as petroleum 
jelly or macrogol, adjuvants such as paraffin, light anhydrous silicic acid, and a 
surfactant, a stabilizer such as dibutylhydroxytoluene or sodium edentate, and, as 
15 required, a pH adjusting agent and the like are added to the above components (a) to (d). 
When preparing a gel, a lower alcohol such as ethyl alcohol or isopropyl 
alcohol, purified water, a gelling agent such as carboxyvinyl polymer or ethylcellulose, 
a neutralizer such as triethanolamine, and the like are added to the above components 
(a) to (d). To prepare a cream, a higher fatty acid ester such as myristic acid ester or 
20 palmitic acid ester, a hydrocarbon such as liquid paraffin, purified water, an emulsifying 
agent such as polyoxyethylene alkyl ether, and the like are added to the above 
components (a) to (d). 

To prepare a gel-like cream, a higher fatty acid ester such as myristic acid ester 
or palmitic acid ester, a hydrocarbon such as liquid paraffin, purified water, an 
25 emulsifying agent such as polyoxyethylene alkyl ether, a gelling agent such as 

carboxyvinyl polymer, a neutralizer such as diisopropanolamine, and the like are added 
to the above components (a) to (d). To prepare a liquid preparation, a liquid higher 
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fatty acid, a vegetable oil, and the like are added to the above components (a) to (d). 

To prepare a lotion, the above components (a) to (d) are dissolved in, 
emulsified by, or suspended in a lower alcohol such as ethyl alcohol or isopropyl 
alcohol, or a mixture of the lower alcohol and purified water. To prepare a liniment, 
5 the above components (a) to (d) are combined with a lower alcohol, a fatty oil, and the 
like. 

An aerosol agent can be prepared by filling an aerosol container with the 
fc above-mentioned liquid preparation, lotion, or liniment, for example, together with an 
injection agent such as liquefied petroleum gas. A plaster can be prepared by adding 
10 the above-mentioned components (a) - (d) to a substrate agent such as an ethylene vinyl 
• acetate agglutinant, a styrene-isoprene-styrene block copolymer, and the like. A 
poultice can be prepared by adding the above-mentioned components (a) - (d) to an 
ointment base formed from a partially neutralized polyacrylic acid, sodium polyacrylate, 
and the like. A reservoir-type patch can be prepared by adding the above-mentioned 
15 components (a) - (d) to a drug reservoir layer formed from a lower alcohol, purified 
water, water soluble polymer, fatty alcohol, paraffin, silicone, and the like. 

One preferable embodiment of the preparation of the present invention is a 
homogeneous solution consisting essentially of the above components (a) to (d). 
Another preferable embodiment of the preparation of the present invention is an oily 
20 ointment or a cream containing the, above components (a) to (d) and a oily base 
component. 

These preparations of the present invention can promote transdermal 
absorption of the drug components contained in the preparations when applied to the 
skin. The preparations of the present invention can particularly promote transdermal 
25 absorption of drugs with relatively high lipophilic properties which have been difficult 
to be transdermally absorbed in the skin using a conventional absorption preparation. 

Although the detailed mechanism of promoting transdermal absorption using 
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the composition of the present invention has still to be elucidated, it can be presumed 
that the polyol fatty acid ester or lauromacrogol reduce the barrier capability of the skin 
horny layer, penetrate into the horny layer, and react with the horny layer, causing the 
drug dissolved in propylene glycol to synergistically react and exhibit the 
5 pharmaceutical action. 



EXAMPLES 

The present invention will be described in more detail by examples, which 
should not be construed as limiting the present invention. 

10 

■ Example 1 

Propylene glycol monocaprylate, polyoxyethylene (2) lauryl ether, and 
propylene glycol were mixed at a weight ratio of 1 : 1 :8 to obtain a transdermal 
absorption promotion composition. One part by weight of loperamide hydrochloride 
15 was dissolved in 99 parts by weight of the transdermal absorption promotion 
composition to prepare a homogeneous solution. 



Comparative Example 1 

One part by weight of loperamide hydrochloride was dissolved in 99 parts by 
20 weight of propylene glycol to prepare a homogeneous solution. 



Comparative Example 2 

Propylene glycol monocaprylate and propylene glycol were mixed at a weight 
ratio of 1 :9 to obtain a transdermal absorption promotion composition. One part by 
25 weight of loperamide hydrochloride was dissolved in 99 parts by weight of the 

transdermal absorption promotion composition to prepare a homogeneous solution. 
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Comparative Example 3 

Polyoxyethylene (2) lauryl ether and propylene glycol were mixed at a weight 
ratio of 1 :9 to obtain a transdermal absorption promotion composition. One part by 
weight of loperamide hydrochloride was dissolved in 99 parts by weight of the 
5 transdermal absorption promotion composition to prepare a homogeneous solution. 

Test Example 1 
fc Skin penetration test (1) 

The skin extracted from the back of an HWY/Slc male rat (age: nine weeks) 

10 was applied to a Franz-type diffusion cell (application area: 2.83 cm 2 ) in which water at 
- a temperature of 37°C was circulated. 17 ml of a physiological saline solution was put 
into the receiver (dermis) side and stirred using a magnetic stirrer. Solutions of 
Example 1 and Comparative Examples 1-3, 28 \xl each, were respectively applied to the 
donor (horny layer) side. The solution in the receiver was extracted over time to 

15 determine the concentration of loperamide hydrochloride using high performance liquid 
chromatography. The amount of the loperamide hydrochloride that penetrated the rat 
skin was calculated. 

The relationship between the amounts of accumulated loperamide 
hydrochloride extracted from solutions of Example 1 and Comparative Examples 1-3 

20 that penetrated the rat skin and the time elapsed is shown in Figure 1 . As clear from 
Figure 1, the solution of Example 1 which contains propylene glycol, propylene glycol 
monocaprylate, and polyoxyethylene (2) lauryl ether was confirmed to exhibit higher 
skin permeability than the solution of Comparative Example 1 containing only 
propylene glycol, the solution of Comparative Example 2 containing propylene glycol 

25 and propylene glycol monocaprylate, and the solution of Comparative Example 3 
containing propylene glycol and polyoxyethylene (2) lauryl ether. 



Example 2 

One part by weight of lidocaine was dissolved in 10 parts by weight of 
propylene glycol. 4 parts by weight of propylene glycol monocaprylate, 4 parts by 
weight of polyoxyethylene (2) lauryl ether, 5 parts by weight of sorbitan sesquioleate, 
5 and 4 parts by weight of paraffin were added to and dissolved in the solution. Then, 
1.5 parts by weight of light anhydrous silicate and 70.5 parts by weight of white 
petroleum jelly were added to prepare an ointment. 

Comparative Example 4 
10 One part by weight of lidocaine was dissolved in 10 parts by weight of 

- propylene glycol. 4 parts by weight of sorbitan sesquioleate and 3 parts by weight of 
paraffin were added to and dissolved in the solution. Then, 82 parts by weight of 
white petroleum jelly was added to prepare an ointment, 

1 5 Comparative Example 5 

One part by weight of lidocaine was dissolved in 10 parts by weight of 
propylene glycol. 3.5 parts by weight of propylene glycol monocaprylate, 4 parts by 
weight of sorbitan sesquioleate, and 3 parts by weight of paraffin were added to and 
dissolved in the solution. Then, 78.5 parts by weight of white petroleum jelly was 

20 added to prepare an ointment. 

Comparative Example 6 

One part by weight of lidocaine was dissolved in 10 parts by weight of 
propylene glycol. 4 parts by weight of polyoxyethylene (2) lauryl ether, 4 parts by 
25 weight of sorbitan sesquioleate, and 3 parts by weight of paraffin were added to and 

dissolved in the solution. Then, 78 parts by weight of white petroleum jelly was added 
to prepare an ointment. 
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Test Example 2 

Skin penetration test (2) 

The skin extracted from the back of an HWY/Slc male rat (age: nine weeks) 
5 was applied to a Franz-type diffusion cell (application area: 2.83 cm 2 ) in which water at 
a temperature of 37°C was circulated. 17 ml of a physiological saline solution was put 
into the receiver (dermis) side and stirred using a magnetic stirrer. Ointments of 
. Example 2 and Comparative Examples 4-6, 28 mg each, were respectively applied to 
the donor (horny layer) side. The solution in the receiver was extracted over time to 
10 determine the concentration of lidocaine using high performance liquid chromatography. 
- The amount of the lidocaine that penetrated the rat skin was calculated. 

The relationship between the amounts of accumulated drug that penetrated the 
rat skin from the ointments of Example 2 and Comparative Examples 4-6 and the time 
elapsed is shown in Figure 2. As clear from Figure 2, the solution of Example 2 which 
15 contains propylene glycol, propylene glycol monocaprylate, and polyoxyethylene (2) 
lauryl ether was confirmed to exhibit higher skin permeability than the solution of 
Comparative Example 4 containing only propylene glycol, the solution of Comparative 
Example 5 containing propylene glycol and propylene glycol monocaprylate, and the 
solution of Comparative Example 6 containing propylene glycol and polyoxyethylene 
20 (2) lauryl ether. 



INDUSTRIAL APPLICABILITY 

The transdermal absorption promotion composition of the present invention 
and the transdermal absorption preparation containing the composition and a drug 
25 component not only exhibit a transdermal absorption promotion effect, but also exhibit 
superior skin-permeability, even if a drug having a relatively high lipophilic property 
and poor transdermal absorbability is used, exhibit a favorable feeling of use, and are 
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safe and stable. 

Therefore, the transdermal absorption promotion composition of the present 
invention and the transdermal absorption preparation containing the composition and a 
drug component are useful for transdermally administering various drugs to patients. 
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